Objective: This project was focused on the application of the scanning tunneling microscopy (STM) to understand the electronic structure of magnetically doped semiconductors and to develop the means to examine the magnetism and its influence on electronic properties on the atomic scale in semiconductors.
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Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. Finally, another major breakthrough for our program has been the development of a spinpolarized STM instrument that can carry out experiments in a vector magnetic field. This instrument can operate in temperatures down to 1K in vertical fields up to 6T and a vector field of 1T. While the funding for this instrumentation has been provided by other grants (from the Keck foundation), the ONR support was critical to get this instrument running and to carry out initial spin-polarized experiments. Coating the tip with a magnetic layer, we have been able to carry out systematic experiments on Fe islands on Cu to test our ability to make measurements of single domain ferromagnetic islands on the metal surface. The in situ application of a vector magnetic field provides an important experimental capability to ensure that the STM contrast measured is in fact due to magnetism.
Summary of the most notable accomplishments:
• Mapping the wavefunction of transition metal acceptors states in GaAs 
